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Fig.1 Cross-linking mechanism of self-healing hydrogels
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Fig.2 Construction mechanism of collagen-guar gum hydrogel, involving imine linkages, diol-borate ester bonds
and supramolecular interactions™
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Fig.3 (a) Digital photo of pristine Col hydrogel and Col/DAD
hydrogel subjected to compression by 100 g mass; (b)
representative stress — compression curve of the Col/DAD
hydrogel (Col/DAD = 50/50, [Col] = 9 mg/mL). Inset is the
comparison of the breaking compressive strength of the
hydrogels with different Col/DAD ratios ([Col] = 6 mg/mL)""
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Fig.4 Design and fabrication of an all-natural interpenetrating network hydrogel
(a): formation mechanism of CMC/PDA hydrogel; (b) schematic representation of preparation for CMC/PDA hydrogel””
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PEIER BB EREW .. B 2% H A
I IR O Je BRI 58 RO A 3K A4 N 31 R & e b A
Bo i 52 B LA A R B, DY o6 S 2R 2 4T OF,
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Fig.9 Synthesis of the light-switchable self-healing hydrogel and
light-responsivity of the host-guest macro-crosslinke'”
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Progress in Research of Self-Healing Natural Polymer Hydrogels

Jianbo Qu', Huanjie Che', Jing Li', Jianchun Xu’, Xiaoyun Zhu’, Bingzheng Xu’, Xiaojuan Wang'
(1. School of Chemistry and Chemical Engineering, China University of Petroleum (East China), Qingdao 266580,
China; 2. Qingdao Kehai Jiantang Biology Co., LTD., Qingdao 266000,China)

ABSTRACT: Natural polymer hydrogels have attracted much attention due to their good biocompatibility,
biodegradability and easy availability. Among them, self-healing natural polymer hydrogels have unique advantages
such as self-healing ability, maintaining the integrity of structure and properties, and long-term functional stability.
Recently, they have become as a research hotspot in the fields of biomedicine and tissue engineering. This review
mainly introduced the latest research progress in the field of self-healing natural polymer hydrogel, i.e. collagen,
cellulose, chitosan and hyaluronic acid self-healing hydrogels, as well as the self-healing hydrogels with temperature,
pH and light stimulus- responsiveness, summarized the healing mechanism of self- healing hydrogel, and looked
forward to the challenges and future development directions of self-healing hydrogel.

Keywords: hydrogel; self-healing; natural polymer; stimulus responsiveness; mechanism



